Scholarly attention only recently has been focused on intention tremor (IT) in essential tremor (ET). 1, 2 Therefore, little has been written on its prevalence or clinical correlates. The association between IT and disease duration also remains unsettled. This question has pathophysiological implications. Studies have indicated metabolic and structural changes in the ET cerebellum. 3, 4 If ET were a disease of progressive cerebellar dysregulation, one would expect more IT in patients with disease of longer duration. We assessed the prevalence and clinical correlates of IT and determined whether there was an association between IT and disease duration.
1 We excluded position-specific tremor or postural tremor at the endof movement. Similar to Deuschl et al., 1 ITwas rated (E.D.L.) in the terminal period of the finger-nose-finger test: 0 (no IT); 0.5 (probable IT); 1(definite IT); 2 (incapacitating IT), although no cases received ratings of 2. The IT score (both arms combined) ranged from 0 -2. Cases with definite IT in at least one arm or probable ITin both arms were labeled as ET with IT. 1 The IT score was not normally distributed and included zero values. Therefore, in linear regression analyses, the value log 10 (IT score +1) was used as the dependent variable.
Forty-five (38.5%) of 117 were ET with IT (Table, videotape) . When compared to 72 without IT, these 45 had a similar age but a younger age of kinetic tremor onset and longer disease duration. Their total arm action tremor score was higher and a larger proportion had voice and rest tremors.
The IT score was correlated with disease duration (Spearman's r = 0.41, p <0.001) but not age (Spearman's r = 0.08, p = 0.37). In an unadjusted linear regression model, disease duration (beta = 0.004, p <0.001) but not age (beta = 0.000, p = 0.65) was associated with logtransformed IT score. Adjusting for gender, education, family history of ET, and daily medication for ET did not change the results (for duration, beta = 0.004 and p <0.001; for age, beta = 0.001 and p = 0.63).
We divided disease duration into quartiles. IT scores in each quartile were: 0.28 ± 0.54 (duration !8 years), 0.42 ± 0.56 (duration >8 and <20 years), 0.79 ± 0.70 (duration "20 and !39 years), and 0.88 ± 0.72 (duration >39 years). In a test for trend (log IT score = dependent variable, and duration quartile = independent variable), beta = 0.06, p <0.01, indicating that increasing duration quartile was associated with increasing IT score.
Among the few studies to have estimated the prevalence of IT in ET, estimates varied considerably (9.6% -51.9%). 1, 2, 7 Combining our data with the two studies that used a similar definition of IT, 1, 2 the overall prevalence would be 101 of 228 (44.3%).
In the two previous studies, 1, 2 the association between IT and disease duration was not completely resolved. In the first study, 1 disease duration in ET patients with vs. without IT was similar. In the second, 2 disease duration was non-significantly greater in the former. Our sample size was larger, providing additional study power. Furthermore, the participants were older, thereby providing an expanded range of tremor durations.
There are a number of physiological studies demonstrating that tremor in ET may result from errors during the cerebellar processing of motor commands (i.e., dysregulation of the cerebellar system). 8, 9 Indeed, in this study, IT occurred in approximately one-in-three ET cases. Furthermore, we showed that IT was robustly associated with disease duration. This suggests that dysregulation of the cerebellar system in ET might worsen with increasing disease duration. 
